The aim of this research was to identify studies describing the educational and/or health-promoting interventions and strategies used in various programs of oral healthcare conducted in populations of industrial workers. A review of the Science, MEDLINE, LILACS and SCIELO databases was performed for the period between 1980 and 2009. The criteria for a publication to be included were: 1) the population had to consist of adult workers; and 2) the educational and/or health-promoting interventions had to have been described. A great variety of educational strategies was found, ranging from individual counseling to small-group discussions and instructions on oral hygiene with supervised tooth brushing. The presence of plaque and gingivitis were the most commonly used indicators of the effect of these interventions. Cost evaluation was also an important topic. In general, the indicators analyzed reflected positive results that included a reduction in the indicators themselves (plaque and gingivitis) and in the cost of the programs, suggesting a certain effect of the educational programs developed. Nevertheless, differences in forms of exposure according to the type of occupation are not discussed and neither are specific social determinants such as income and education level. The quality of the studies is limited, which reduces the robustness of the evidence on the effect of educational programs on the work population. Studies should be carried out using mixed approaches to evaluate the efficacy of these programs and propose improvements.
INTRODUCTION
Studies have shown the poor efficacy of the hegemonic model of restorative surgery in oral healthcare. This is a healthcare model that involves high costs, poor results and a minimal epidemiological impact. Nevertheless, it is the model practiced by a large percentage of dentists in both the public and private sectors [1] .
The consequences of the practice of this dental care model in the adult population are that in the majority of cases the treatment offered is confined to managing damage that has already been done, whereas no significant effect is found on the patient's oral health condition [2, 3] .
This model has contributed to the current state of oral health found in the workers investigated in some studies, with concordant results of similar mean DMFT (decayed missing filled teeth) values and an increase in the missing component as the age of the individual increases. Furthermore, the percentages of individuals using or needing to use a prosthesis are significant and remain similar throughout all the studies, as are the percentages of periodontal abnormalities [4] [5] [6] [7] .
Another factor that aggravates the oral health status of workers is the difficulty they experience in obtaining dental care, since going for treatment requires authorization from their employer. On the other hand, oral health conditions may vary in accordance with the job performed by the worker within the organization. In an attempt to avoid taking time off work, those further down the hierarchical ladder may put off going to the dentist for as long as possible, thus resulting in more severe damage to their dental health.
Furthermore, adult workers are exposed both to the risks commonly associated with oral health problems and to hazards present in the work environment. The association between these risk factors and the occurrence of oral alterations has already been identified in some specific areas such as the food and drink industry [8] [9] [10] and the chemical products industry [4, [11] [12] [13] .
With the objective of improving oral health conditions and reducing absenteeism, some companies have implemented dental healthcare services. Motta and Toledo [14] and Ahlberg et al. [1, 15, 16] evaluated dental programs developed in companies and reported similar findings of a reduction in illness due to oral problems and stabilization of the need for surgical restorative work, with a reduction in situations of urgency and absenteeism due to dental problems.
However, structural weaknesses were found in these programs, since their development is still based on the hegemonic restorative surgery model, with priority given to the treatment of problems/damage that already exist. With this in mind, some studies have emphasized the importance of implementing systematic, continuous actions of promotion and education [17] in dental care with the objective of changing habits and behavior and encouraging workers to adopt healthier lifestyles that would lead to an improvement in oral health indicators [18] [19] [20] .
Changing the habits and behavior of individuals is known to be a difficult task and to do so requires healthcare professionals with skills and abilities in the use of strategies capable of sensitizing subjects to the construction of shared knowledge, despite recognizing the limitations of implementing these educational practices. Kay and Locker [17] conducted a systematic review and reported that educational initiatives may result in improvements in oral health-related knowledge and objective measures of oral health status such as a reduction in plaque of around 37%. However, these actions are less effective in achieving changes in attitudes over the long term.
Occupational oral healthcare programs, linked to programs of general health and occupational safety and embedded within these programs, could focus on educational, preventive and healthcare proposals to implement actions within the work environment according to the epidemiological profile of the specific group within the company and the type of exposure to which they are submitted [14, 19] . They should also use individual and community educational tools that would reduce risks and damage by empowering workers [20] . Few studies have been conducted to analyze programs of occupational dental care that focus particularly on the development of educational initiatives to improve oral health conditions in workers.
Therefore, the objective of the present study was to identify the interventions and strategies used in various programs of occupational dental healthcare, thus providing additional information for healthcare professionals in the development of initiatives of this kind.
METHODOLOGY
This study was conducted by performing a search of the Web of Science, MEDLINE, LILACS and SCIELO databases for the period ranging from 1980 to 2009 using the following key-words in English: occupational health; oral health; and dental health education.
A publication was only included in the present review if it fulfilled the following criteria: 1) the study population consisted of adult workers; and 2) the educational and/or health-promoting interventions carried out during the study were described. Based on this search procedure, 17 potentially eligible articles were identified for the study. Following analysis of the titles and abstracts of the articles, those that appeared to fulfill the inclusion criteria were selected and these papers were read in their entirety, after which a final definition was made regarding which papers were to be included in the study. After reading these papers, only five were found to comply with the criteria established for inclusion in this review.
RESULTS
Two of the studies selected for inclusion were conducted in Denmark, while the remaining three were carried out in Japan. Two of the papers referred to quasiexperimental studies [21, 22] , while one was an experimental study with no control group [23] and the remaining two were experimental studies conducted with control groups [24, 25] . The number of participants in these studies differed greatly, ranging from a minimum of 68 to a maximum of 1998 workers ( Table 1) . Women formed the majority of the sample population in only one of the studies [23] , with a higher proportion of men to women in all the others.
The present findings showed that there was a great variety in the type of educational strategies implemented, ranging from individual counseling to the formation of small groups and guidance on oral hygiene within the work environment. Contrary to the studies conducted in Japan, emphasis in the Danish studies was predominantly on group strategies. In two of the studies analyzed, individual reports on oral health status were provided as part of the activities conducted.
Significant differences were found between the period during which the programs were carried out and the duration of the studies. However, in the studies conducted by Morishita et al. [21] and Peterson et al. [24] these variables were identical. It is important to emphasize that in the studies in which duration was longer, cost evaluation was performed [22, 25] .
With respect to the indicators of effect used in the studies, similarities were found between the studies conducted by Peterson et al. [23] and Schou et al. [24] , in which the same factors such as the presence of plaque and gingivitis were evaluated, albeit using different indexes. Nevertheless, it is reasonable to conclude that the reduction in plaque in the intervention group ranged from 20% to 64.6%, whereas gingivitis decreased by a factor that varied from 47.1% to 69.5%. This reveals a significant heterogeneity of effects, which may indicate different contexts in the implementation of these programs.
Morishita et al. [21] and Peterson et al. [23] evaluated dental conditions; however, the former group evaluated the tooth itself, whereas the other group of investigators evaluated the surfaces of the tooth. Despite these differences, results from these studies are in agreement with respect to the periodontal and dental conditions found. Ichihashi et al. [22] and Ide et al., [25] who focused on the field of health economics, did not use the same indicators of effect, since their studies evaluated different costs (the cost of dental care alone or cost-benefits, respectively).
The study conducted by Shou [24] showed a significant reduction in the indicators analyzed, principally when compared to the control group. Similar results were also found in the studies carried out by Morishita et al. [21] and Peterson et al. [23] ; however, since there was no control group, it was impossible to make inter-group comparisons. Of the two papers in which cost analysis was performed, one reported a reduction in dental carerelated costs during the study follow-up [25] , while the other reported greater cost-benefits when a mean of 2 -4 visits was made to the dentist [22] .
Only the study conducted by Petersen et al. [23] took the dangers of the work environment into consideration in defining educational topics and strategies, and included the participation of safety committees in formulating educational and preventive programs and evaluating exposure to sugar dust and the development of dental problems.
DISCUSSION
The results of this study show that educational interventions among individuals in the workplace led to a reduction in plaque that ranged from 20% to 64.6% and a reduction in gingivitis that ranged from 47.1% to 69.5%. The study also revealed the large heterogeneity of effects, which may indicate different contexts in the implementation of these programs.
This review found few papers in which educational programs for workers were described or evaluated. This may be associated with a lack of programs of this nature aimed at this segment of the population.
The scarcity of programs aimed at implementing educational interventions in the work environment may be associated with difficulties in putting the planned activities into practice. This may occur as a result of demands imposed by the employer related to not wanting to lose production time, which could have a detrimental effect on the company's productivity, or as a consequence of the difficulties encountered by the healthcare teams themselves in implementing the programs.
The predominance of men in the studies may be justified by the greater insertion of men in the industrial sector since many activities require physical strength or involve manual labor. The only study in which there was a higher proportion of women compared to men was conducted in two chocolate factories in which the type of activity explains the predominance of women [23] .
The publications selected resulted from studies conducted in two countries (Denmark and Japan), possibly as a consequence of the greater value attributed to the development of educational programs within the work environment in these countries. Another relevant subject for debate is the greater economic and social development in these countries, which may have an effect on their endeavors to reduce health-related costs through educational initiatives within the work environment or indeed on the development of this field of study.
In view of the need to reduce these expenses, cost analysis studies are being developed [26] [27] [28] , which are vital in the area of occupational oral healthcare, since they provide data on the effect of these programs and sensitize employers regarding the need to implement educational programs aimed at preventing oral health damage that is severe but not life-threatening.
With respect to educational activities, three of the studies involved group actions as well as individual actions. Collective activities allow the construction of shared knowledge, taking into consideration the degree of enlightenment, culture and values of the participants, thus potentiating the actions developed and increasing their effect. Furthermore, studies show that the individual must be actively involved for educational actions to successfully contribute towards changing habits and behaviors. The World Health Organization's Ottawa Charter for Health Promotion stresses the importance of empowerment, which consists of enabling individuals and groups to act in improving their own quality of life and health, and emphasizes greater community participation in the process [29] . Thus, educational programs should consist of participative educational actions that include the active involvement of subjects and that meet the requirements and expectations of the groups involved. Taking these questions into consideration, the study conducted by Petersen et al. [23] made progress by involving the subjects, seeking to empower the individual and forming multipliers within the company itself, which probably strengthened the educational actions.
Another relevant question deals with the social aspects that may either protect health or provoke disease and that should be encompassed within a multiplicity of determinants, particularly social determinants of health such as education level, income, type of occupation (skilled or unskilled) and the position the individual holds within the hierarchy of the company. Despite the relevance of these aspects, no discussion was found in any of the papers evaluated on the social determinants of health, with these questions being mentioned only superficially. Schou [24] simply described the criteria used in the selection of the workers (unskilled, paired according to gender, age and socioeconomic status). The study conducted by Ide et al. [25] mentions having selected workers based on their age, place of work and job status, but fails to define job status. In the discussion, the authors state that the use of healthcare services is related to age, gender, income, education and geographical region of the country.
Since the objective of these studies was to evaluate occupational oral health, programs would be expected to consider questions related to the risks present in the work environment and the occurrence of oral problems. However, only one study evaluated this association and included the participation of safety committees to define topics to be discussed with the workers, reflecting integration between oral health and occupational safety [23] .
CONCLUSIONS
The results of this study reflect the limited advances that have been made in the field of occupational health and, as part of this field, in dentistry within the work environment, although the relevance of taking occupational issues into consideration in healthcare programs is recognized. Another relevant question to be discussed is the implementation of these programs in companies, which is related to the degree to which the planned proposal was accomplished. In the case of the papers selected for inclusion in the present study, the variation in the implementation of the programs, understood here as the successful implementation of an intervention, may have affected the results. The difficulties in developing occupational healthcare actions are already known and may have contributed to the fact that the programs achieved poorer levels of implementation, hence less favorable results. In other words, even though the programs obtained significant results, these results could have been better if implementation had been more successful [29] .
This study also shows that the subjects involved in the programs (the company, the workers and the oral healthcare team) contribute independently towards implementing the interventions. This can be seen in the study conducted by Petersen et al. [23] that counted on the active participation of the safety committee, which may have contributed positively towards implementation of the program. Furthermore, knowledge by the subjects of the actual objectives of the program renders better results [30] .
The principal limitation of the present study lies in the difficulty in selecting studies in which priority was given to the educational component, since this is normally a component of larger healthcare programs, which limited the scope of analysis.
This study also found little evidence of the effect of educational programs on the working population. These findings suggest that further studies should be conducted using mixed approaches, i.e. both quantitative and qualitative methodology to evaluate the efficacy of these programs and propose improvements.
